Hepatitis C virus (HCV) is frequently associated with various extrahepatic manifestations such as autoimmune features and immune complex deposit diseases. Oral lichen planus (OLP) is one of the representative extrahepatic manifestations of HCV infection. Direct-acting antivirals (DAA) are highly effective and safe for the eradication of HCV. However, there is a lack of information regarding the association between HCV-associated OLP and interferon (IFN)free DAA therapy. Herein, we present the case of a 60-year-old female who was diagnosed with OLP during routine periodontal treatment by a dentist. The patient was referred for hepatitis C treatment using IFN-free DAA, which resulted in the improvement of the symptoms of OLP. This case represents the safety and efficacy of IFN-free DAAs in patients with
Introduction
The hepatitis C virus (HCV) causes various extrahepatic manifestations in the tissues and organs except for the liver [1] . Cryoglobulinemia, membranoproliferative glomerulonephritis, malignant lymphoma, lichen planus (LP), and diabetes are representative diseases of the extrahepatic manifestations of HCV.
LP is an inflammatory lesion that develops in the skin or mucosa. The association between oral LP (OLP) and HCV infection has been reported frequently [2, 3] . The rates of HCV infection in OLP are especially high in Japan and Italy. Thus, a dentist has many opportunities to diagnose patients with OLP in the clinical setting and may discover HCV-infected patient.
Interferon (IFN) treatment has taken a central role in the eradication of HCV until now [4, 5] . However, the discovery of IFN-free direct-acting antivirals (DAA) with high sustained virological response (SVR) rates and few side effects has changed the treatment of hepatitis C remarkably [6] [7] [8] . In July 2014, Japan approved the use of a combination therapy with daclatasvir (DCV; NS5A inhibitor) and asunaprevir (ASV; NS3 protease inhibitor), making it the first approved, all-oral, IFN/ribavirin-free DAAs therapy.
We have previously reported the first successful use of IFN-free DAAs in patients with HCV-associated OLP [9] . Herein, we report the case of a 60-year-old female who was diagnosed with OLP by a dentist and subsequently treated for HCV using DAA.
Case Presentation
In April 2013, a 60-year-old Japanese female visited the Misaka dental clinic (Fukuoka, Japan) complaining of gingival discomfort and was diagnosed with periodontitis. During treatment, the dentist and the dental hygienist noticed several white spots on the gingiva ( fig. 1a ). Characteristic white papules were observed on the upper and lower gingivae as well as the buccal mucosae, bilaterally. The lesions were clinically diagnosed as OLP by a specialist oral surgeon. Regular treatment for the periodontal disease reduced the gingival bleeding and swelling; however, the white spots on the gingiva and buccal mucosae did not disappear.
The patient was not aware of any HCV infection until she received the examination when she was admitted to a hospital for the treatment of a uterine myoma at the age of 40 (in 1993). There was no history of blood transfusion, tattoo, or injection drug use. Moreover, the patient was not a habitual alcohol drinker or smoker. She subsequently received IFN alpha-2b therapy for chronic HCV thrice weekly for half a year, followed by retreatment 1 year later. However, the IFN therapy was stopped because of the side effect of malaise and thus did not reach SVR. Thereafter, she was treated with oral ursodeoxycholic acid from 1995 to 2011 in order to improve the liver function. At the age of 59 (in 2012), she received continuous treatment with ursodeoxycholic acid and underwent regular blood tests at the general surgery clinic. She did not receive any new basic therapy for the eradication of HCV and was unaware of the introduction of a new IFN-free DAA in Japan.
During the course of the periodontal treatment at the Misaka Dental Clinic, the patient was educated to the fact that OLP is an extrahepatic manifestation of HCV infection and was also made aware that IFN-free DAA treatment, which is the standard therapy for chronic HCV, was now available in Japan.
On March 4, 2015, the patient was referred to a medical institution. Table 1 shows the results of the clinical examinations. She received DAA treatment involving a 24-week course of DCV (60 mg once daily) and ASV (100 mg twice daily) from May 13, 2015, until October 28, 2015. The eradication of HCV was successful for the treatment of chronic HCV in the patient. The OLP lesion was not aggravated during the DAA therapy. The patient did not receive any medications for OLP. After DAA therapy (SVR24), the gingival and buccal mucosal discomfort had disappeared, along with a significant reduction in the number of white spots. The oral findings at SVR35 are shown in below ( fig. 1b ).
Discussion
This case report demonstrates that the diagnosis of OLP followed by the provision of treatment advice by the dentist regarding HCV led to the successful eradication of HCV. Thus, patients with HCV-associated OLP can be safely and effectively treated with IFN-free DAA therapy.
In our previous studies, we analyzed the factors that interfere with the acceptance of IFN therapy in HCV-infected patients [10, 11] . Multivariate analysis showed that the factors contributing to the risk that a patient might not consent to receiving IFN therapy include treatment facilities (hepatologist/nonhepatologist), sex (female/male), and the occurrence of complications (yes/no) [11] . The adjusted odds ratios for these 3 factors were 18.06, 3.65, and 3.63, respectively. The most common reasons for declining IFN therapy was 'worries over adverse reactions'.
In Japan, IFN-free DAA was released in 2014, but unfortunately, sufficient information about the standard therapy was not provided; neither to the patients with HCV nor to nonhepatologists. The patient in this case study had a negative impression due to the side effects associated with IFN therapy. Furthermore, lack of awareness regarding the availability of the new DAA treatment prevented her from receiving additional treatment for more than 20 years. Hence, discovery of the onset of OLP in the dental clinic enabled the dentist to provide the patient with information about the extrahepatic manifestations of HCV and the latest treatment available.
HCV-infected patients presenting with extrahepatic manifestations generally consult physicians from various departments including dentistry, dermatology, blood internal medicine, and renal internal medicine. Advance and adequate knowledge regarding the extrahepatic manifestation of this disease may help patients with HCV in receiving treatment in a timely and efficient manner.
Previously, we had reported the outcomes of HCV-associated OLP in 7 patients who received successful treatment with IFN-free DAAs using the DCV/ASV combination therapy [9] .
The OLP lesions had disappeared in 4 and improved in 3 out of the 7 patients after SVR24. The symptoms of OLP had subsided in all patients. The symptoms of HCV-associated OLP are often exacerbated following IFN therapy [12] [13] [14] ; therefore, IFN-free DAA therapy appears to be a safer and more effective approach for the treatment of OLP.
In conclusion, the patient with HCV-associated OLP in the present case study was treated using IFN-free DAA, which led to improvement in the symptoms of OLP. Long-term follow-up studies are needed to elucidate the therapeutic effects of this therapy. 
